The role of religion in the environment has yet to be empirically investigated in the country with the largest atheist population across the globe. Using data from the Chinese General Social Survey 2013, we examined the effects of religious beliefs on environmental behaviors in China. Dependent variables of private and public environmental behaviors were identified by factor analysis. The estimation revealed a contradictory result that most religious beliefs had negative effects on private environmental behaviors while having positive effects on public environmental behaviors. The findings suggest a religion-politics interactive mechanism to enhance pro-environmental behavior in China.
Introduction
Scholarly interest in studying the role of religion in the environment has received substantial attention for the past half-century. Since historian Lynn White (1967) argued that Judeo-Christianity with a domination ethic over nature had caused the ecological crisis, the consequences of the interactions between religions and the environment have been debated quite extensively in the literature (Berry 2013) . With different perspectives and technical details as well as the multidimensional nature of environmental attitudes and actions, researchers have stimulated divergent results. Some researchers have provided empirical support for White's argument (Dunlap and Van Liere 1984; Eckberg and Blocker 1989; Sherkat and Ellison 2007) , while others held evidence with contrasting results (Boyd 1999; Shibley and Wiggins 1997) . Disparate effects were detected and given varied measures and data sets. For example, Greeley (1993) found that a willingness for environmental spending was negatively correlated with biblical literalism, but positively with being Catholic. Similarly, Hayes and Marangudakis (2000) employed a cross-country survey and suggested significant inter-denominational and intra-denominational differences within the Christian tradition in environmental attitudes. Clements et al. (2014) rejected the "greening of Christianity" view by discovering lower levels of environmental concern among Christians, and found that religiosity related positively only to pro-environmental behaviors rather than pro-environmental attitudes or beliefs. A recent typical case is the role of Evangelical Christianity in shaping climate change denial in the US context. National survey data has shown more skepticism toward climate change as well as the potential influence on policy makers associated with Evangelical Protestants (Ecklund et al. 2017 ).
In China, numerous studies on religion and the environment can also be discovered. Research has focused on ecological visions of specific religions, e.g., Confucianism or Neo-Confucianism (Tucker and Berthrong 1998; Tu 2001) , Buddhism (Cooper and James 2005) , Daoism (Girardot et al. 2001; Miller 2017) , and have found their promising contributions to environmental attitudes. Religions are treated as a source of human values, and thus have a remarkable impact in the standards or criteria of behavioral decisions, especially regarding the environment (Stark and Finke 2000; Roccas 2005) . Unlike the controversy in the Western world, in summary, explorations on the traditional wisdom of Chinese religions have mostly obtained affirmative views in academia, and consensus achieved that an eco-friendly worldview is the mainstream in China's religions (Jenkins 2002; Snyder 2006; Ching 1993) . Despite plentiful discussion on the role of faith in the environment, empirical evidence still lacks. Though some case studies (Johnson 2017; Woodhouse et al. 2015; Liu et al. 2002) , and research on religions and business environmental ethics (Du et al. 2014; Cui et al. 2015; Xing and Starik 2017) are emerging, a systematic statistical test on the actual effects of religious beliefs on environmental behaviors has rarely been launched at the individual level. We believe the interplay of religion and environment in China particularly deserves a thorough empirical investigation. The basic logic in connections between religion and the environment is that a religion spreads shared values through its principles, e.g., environmental awareness, and then its believers adapt their environmental behaviors accordingly. The current literature has fully covered the characteristics and potentials (mostly positive) of religions, however, the influences of religious affiliations on each believer or community's actions may not have been taken into account. To fill the missing link, a statistical analysis based on large-scale surveys is necessary.
Empirical research in the context of China is not a simple duplication using another data source. China has the largest irreligious population in the world. The country is governed by the Communist Party of China (CPC), an atheist institution. The CPC is the world's second largest political party, with nearly 90 million members by the end of 2016, that are prohibited from religious beliefs (People's Daily 2016). Non-CPC members also receive ideology education from an early age as primary and middle school students, joining the CPC's affiliate organizations, the Young Pioneers and the Communist Youth League (Xie et al. 2017) . As a result, though religious freedom is protected by the Constitution, China is the least religious country. Only 14% are religious (as counted by WIN-Gallup International (2012)) , and the proportion is lower in domestic statistics, e.g., 10% by the Chinese Family Panel Studies (CFPS 2012) . In contrast, the global average level of religious people is 59% (WIN-Gallup International 2012), and only Christians cover three-quarters of the population in North America and Europe (Pew Research Center 2012) . Therefore, the special development situation for religions in China has already provided an unusual study target.
Interestingly, religions are officially encouraged as an effective approach to promoting a pro-environmental society. The "ecological civilization" concept, initiated at the 17th National Congress of the Communist Party of China (CPC) in 2007, has been widely spread nationwide and worldwide (Pan 2016) . The new development paradigm not only integrates the transition to a greener economic growth, but also people's awareness and behaviors towards sustainability. To expand the publicity, education, and practices in the realization of ecological civilization, the function of religion has been greatly valued. A typical example is from Yue Pan, the senior deputy minister of China's Ministry of Environmental Protection from 2003 to 2016, who suggested that traditional Chinese religions serve as a powerful way to tackle China's environmental problems (Pan 2010) . The State Administration for Religious Affairs (SARA) of China proposed the concept of an "ecological temple" that should play a positive role in ecological protection and education (SARA 2014) . On the other hand, the religious community has responded actively. For instance, the Chinese Taoist Association (2009) published an Eight-Year (2010 Planning for Environmental Protection (Chinese Taoist Association 2009) that included a cooperation framework with government environmental protection institutions as well as some international organizations including the Alliance of Religion and Conservation (ARC) and the United Nations Development Program (UNDP).
The coexistence of an atheist educational system and religious participation in environmental protection in China has created a unique and fascinating analysis object in this research field. This study may contribute to the literature, therefore, not only with a new empirical evidence, but also with a special practical case. As for the research question in this article on how religious beliefs affect environmental behaviors in China, enlightened by the mainstream viewpoints from theoretical perspectives, as well as the active commitment by the political community, it is preliminarily hypothesized that religious beliefs have a positive influence on environmental behaviors.
Data and Measures

Data
We used data from the 2013 version of the Chinese General Social Survey (CGSS 2013) . The CGSS project has been a member (on behalf of Mainland China) of the International Social Survey Program (ISSP) since 2007, and has committed the Religion module of ISSP by 2013. In this study, we chose the CGSS 2013, its latest open database with better data quality and availability regarding environmental issues. Since the "ecological civilization" was formally developed into the primary discourse and a fundamental national strategy in late 2012, the examination on the social responses concerning the environment is more meaningful. The original sample size of CGSS 2013 was 11,438. The number of observations was reduced (due to refusing to answer, no opinion, recording error or contradiction) to 11,139 after a careful check on the variables to be estimated in this study. The answer to Question A5 in the questionnaire showed that nearly 90 percent of the respondents were non-believers, i.e., atheists or agnostics. Furthermore, the share of religious believers and non-believers in CGSS 2013 showed consistency with some other popular data sets (CFPS 2012; WIN-Gallup International 2012) .
The distribution of the affiliations of 1237 religious believers is listed in Table 1 . Since there were 50 cases of multiple religious belonging (have two or three affiliations simultaneously), a common phenomenon in Asian religious culture (Cornille 2003; Laksana 2014) , the sum of religious affiliations was 1296 (see Column 2 in the table). Table 1 shows that Buddhism, Islam, and Christianity are the most popular religions in China. The folk religion group contained numerous believers, however, their specific beliefs were quite diversified-some ethnic minority areas have particular indigenous religions, e.g., Benzhuism in the Bai ethnic group, and Bimoism in the Yi ethnic group; the worship of Mazu (a Chinese sea goddess) is popular in China's coastal regions, and the Land Temples that house the God of Earth are widespread in rural villages. Hinduism, Judaism and the other non-indigenous rare religions in China were categorized as "others". 
Dependent Variables
We constructed the dependent variables, environmental behaviors, from Question B22 titled "Have you been involved in any of the following activities in the recent year?" in the CGSS 2013 questionnaire. A series of 10 items regarding environmental behaviors was designed: (1) waste sorting; (2) discuss environmental topics with families and friends; (3) bring own basket or bag when shopping; (4) reuse plastic bags; (5) donate to environmental protection; (6) show interests in the environmental information from radio, television or newspapers; (7) participate in environmental activities organized by the government; (8) participate in environmental activities organized by non-governmental organizations; (9) plant and maintain trees or green spaces with own expense; and (10) participate in complaints and appeals of environmental issues. For each pro-environmental activity, respondents were required to choose among options of never/occasionally/frequently based on their actual experiences, then we gave scores of never = 1, occasionally = 2, and frequently = 3, respectively.
The CGSS 2013 questionnaire has relatively more items on environmental behaviors when compared with other literature (Greeley 1993; Ohtomo and Ohnuma 2014) as well as to the International Social Survey Program, which had only two environmental behavior questions in its 2000 version and six questions in 2010 version (ISSP Research Group 2003 . Nevertheless, to avoid the potential trouble brought by those highly correlated variables, it was necessary to employ factor analysis to extract factors. As seen from Table 2 , the results of the rotated factor loadings suggested two components highlighted in bold. According to the meaning of each environmental behavior (EB), and adopting a similar approach used in previous studies (Hadler and Haller 2011; Sherkat and Ellison 2007) , we redefined the two factors as: private environmental behaviors (EB 1,2,3,4, and 6), and public environmental behaviors (EB 5, 7, 8, 9 , and 10). The "private" behaviors refer to personal activities that could be done by a single person or within the family unit, while the "public" behaviors require the arrangement by organizations or even political forces to achieve.
The numerical scores of the two dependent variables were finally obtained after normalization ranging from 0 to 100. The scale reliability coefficient (Cronbach's alpha) was 0. 
Independent Variables
The core variable of interest is religious affiliation, as summarized in Table 1 . All religious affiliations except "others" were kept in our estimation models. Meanwhile, several factors were included as control variables (see Table 3 for detailed statistics). Sociodemographic variables including gender, ethnicity, education, CPC (the Communist Party of China) membership, and residency status were dummy variables. Another controlled factor was the interval variable, age, generated by the equation "2013-birth year" given that information on birth date was collected by Question A3 in the questionnaire. It was observed that the majority of religious believers were female, ethnic-Han, less educated, non-CPC members, rural residents, and 2.43 years older on average. However, within the ethnic minority groups, a relatively larger proportion were religious believers.
An additional control variable, Environmental Threats, was identified to measure the seriousness of environmental threats that had a direct and strong influence on the potential willingness of the participants' environmental behaviors (Chen et al. 2013; Hadler and Haller 2011) . This is an index derived from Question B21 in the questionnaire. The respondents were asked about their personal judgement on local environmental risks, where 12 items were listed describing various common environmental hazards, e.g., air pollution, water pollution, desertification. A five-point scale from 'extremely serious' to 'not serious at all' was designed so that score 1 was rated as the least serious and 5 was the most serious answer. Aggregated scores for each item were normalized to generate the Environmental Threats Index that ranged from 0 to 100 (Cronbach's alpha = 0.89). Individual assessments on environmental threats are supposed to be closely linked with their environmental behaviors. A higher index indicates that environmental issues are of more concern to the respondents, therefore their responsive behaviors would be more active. 
Results and Discussion
We used the ordinary least squares (OLS) regression method and generated results presented in Table 4 . The estimation strategy was to include only the religious predictors first (Models 1 and 3) , then add the control variables (Models 2 and 4). To preclude the potential multicollinearity, variance inflation factors (VIF) were calculated. The means of the VIF in Models 1-4 were 1.00, 1.32, 1.00, and 1.32, respectively.
Effects of Religions
As seen in Table 4 , the coefficients on variables of interest including Buddhism, Islam, Christianity, Catholicism, Daoism, and folk religions, were all negative in Model 1. After controlling a variety of factors that may affect environmental behaviors, the effects remain, excluding Buddhism (Model 2), while most coefficients were not statistically significant. The reason for the sign switching of Buddhism might have been caused by its sociodemographic characteristics. In our sample, Buddhists had a relatively higher proportion of female and educated believers than the average of the whole religious group. This pattern could be verified by another data set, the Chinese Family Panel Studies 2012, where Buddhists tend to be younger, better educated, and generally wealthy (CFPS 2012). As can be seen in the next subsection reporting the results of control variables, these sociodemographic factors are significant determinants to positive private environmental behaviors. We preliminarily assumed that these unexpected results may be linked to the personal characteristics of religious believers. T statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.
As for public environmental behaviors (Models 3 and 4), the signs were positive in most religions, except for Islam. The reason for the frustrating results of Islam is associated with the sampling methods of CGSS 2013. Over half of the Muslim population in China is from Xinjiang Province (Muslim Online 2017), which was unfortunately excluded from the survey due to cost and security reasons. As for Ningxia Province, the second largest region of Muslim population (Muslim Online 2017), only 100 observations (less than one percent of the whole sample) were obtained. In most other provinces outside Xinjiang and Ningxia, the Muslim population have very low proportions that below 0.2% (Muslim Online 2017) , and the majority of them are internal migrants. The scattered distribution weakens the Muslim group cohesion that makes it difficult to organize public activities, including environmental events. Due to the irregular sample pattern and absence of core regions, we do not believe that the results here could precisely reveal the actual effect of Islam in China. Some research on the largest Muslim country, Indonesia, have already confirmed a positive function from Islam (Mangunjaya 2011; Mangunjaya and McKay 2012; Saniotis 2012) . After ignoring Islam, religions had positive effects on public environmental behaviors across all other affiliations, and the effects were statistically significant for three religions, i.e., Buddhism, Catholicism, and Daoism.
Control Variables
The factors of education, CPC membership, and Environmental Threats had significantly positive effects as expected. Since the idea of an ecological civilization has been strengthened as a morality and ideology among education institutions and government agencies (Ford and Rowe 2017; McBeath et al. 2014 ), more-educated people as well as government employees, especially CPC members, would have an increasing environmental awareness and improved environmental behaviors. On average, more education led to a higher level of environmental behaviors, while the effects of education were more obvious for private environmental behaviors. However, the impacts from CPC membership had no clear distinction between private and public behaviors. Environmental Threats, which is an expression of personal feelings on environmental degradation, have naturally shown more influence on private environmental behaviors.
As for the effect of residency status, it is also unchallenging to understand that people from urban areas-who face more serious pollution in their daily lives-would reflect more active behaviors than those in rural areas. In addition, more relevant effects were associated with private behaviors than public behaviors.
Determinants including gender, age and ethnicity, however, presented some disparities. Men had significantly negative attitudes towards private environmental behaviors while the case of public environmental behaviors is to the contrary. This finding was divergent with some empirical evidence from the Western world where women are more committed to environmental movements (Tindall et al. 2003; Smith 2001) , while similar to a study in China finding greater "inside of the home" environmental behaviors by women (Xiao and Hong 2010) . The explanation of this phenomenon might be related with the descriptions of private behaviors in the questionnaire that most items are everyday routines charged by female groups, e.g., waste sorting, reusing bags when shopping. Women tend to care more about daily resource conservation and energy efficiency, which possibly formed their environmental-friendly habits (Jiggins 1994) .
In addition, an older individual performed significantly better in private environmental behaviors, but was worse in public environmental behaviors. This result indicated that younger people appeared to have more extensive participation in environmental affairs (United Nations 2004; Schusler and Krasny 2008) . Compared with ethnic minority groups, ethnic-Han people showed lower scores in both private and public behaviors, however, the effects were insignificant.
Discussion
By joining the control variables, most of the coefficients of religious beliefs increased in both private and public environmental behaviors. We believe that the religious effects on environmental behaviors in China were well observed from this estimation. It demonstrates that religions have contradictory influences between private and public actions, which do not fully support the hypothesis. Therefore, further clarification for the statistical outputs are necessary to discuss.
The central issue is the dominating determinants for private environmental behaviors-the personal characteristics of believers, or the inner insights and values of religions? The vast majority of the literature theoretically supports the pro-environmental spirits in Chinese traditional religions (Yao 2014; Jenkins 2002; Snyder 2006) ; nevertheless, only Buddhism predicted an insignificant positive effect in our sample. The analyses on control variables have indicated strong connections between sociodemographic factors and environmental behaviors. Chinese religious believers have overall deficiency in education, residency status, and CPC membership, which may be the crucial reason for their poor performance in private environmental behaviors. A similar case was shown through indirect empirical evidence where a number of Buddhist monasteries around Chinese listed firms had a positive effect on corporate environmental responsibility (Du et al. 2014) . Considering most of the listed firms are state-owned by central or local government and are located in urban areas, those features could generate interaction effects with Buddhism. As for the negative results in other religious affiliations, we also argue that the key explanation is not theoretically related to the foundation of the religious attitudes. Since these believers have even lower education levels, more rural residents and fewer CPC members than Buddhists, more personal constrains are placed upon their practical environmental behaviors. Though the sociodemographic variables have controlled some negative effects, the net effects seem to remain unchanged. The diverse and multiplex consequences suggest a further issue of balancing between environmental attitudes and practical behaviors.
Another subject worth discussing is the religious role in shaping public environmental behaviors. The CGSS 2013 survey showed scores of private environmental behaviors in China were three times higher than public behaviors. Estimations have also suggested relatively insufficient impacts on public behaviors from factors including education and residency status. Even Environmental Threats and CPC membership exerted a slight effect on private when compared with public environmental behaviors. These findings indicate a lagging stage in the development of China's public sphere. Nevertheless, the impacts from most religious affiliations have shown encouraging results regarding public environmental behaviors. For an individual, being pro-environmental religious would not definitely make one's private behaviors identical. When an individual becomes part of a certain religion, however, collective action could be motivated. Participation in temples or churches, as well as group program attendances would help in facilitating pro-environmental behaviors by establishing conducive platforms such as recycling programs and car-pooling. Meanwhile, religious resources can be used to drive cross-cultural exchange of political views and boost the process of environmental activism (Sherkat and Ellison 2007; Caputo 2009 ). For example, the Mochou Environmental Protection Association was founded as a Chinese environmental non-government organization by a Buddhist in 2007 (Hernández 2017) . As a result of outstanding work and social contribution in water environment protection, it was awarded the "Earth Award" by China's Ministry of Environmental Protection in 2012.
Moreover, the strong involvement of the Chinese government is currently enhancing the positive benefits from religions, while supplementing the limitations of political propaganda and ideology education. A typical action is a policy jointly issued by SARA and 11 other central authorities in November 2017, that emphasized the non-profit nature of Buddhist and Taoist temples, and their roles in guiding religious people to establish pro-environmental social norms (Xinhua 2017) . Religions are being expected to serve as an effective approach in attracting public attention and creating interaction opportunities for promoting environmental social responsibilities. The net effects would be convincing if the cooperation combined well with the religious world and public policy aspects.
Conclusions
As the least religious country governed by the world's largest atheist political party, empirical research on the influences from religions still lack in many fields, especially regarding environmental issues. This article intends to fill the lacuna by examining the interrelationships between sets of religious affiliations and two types of environmental behaviors. Our empirical findings showed a contradictory result that most religious beliefs had negative effects on private environmental behaviors, but had positive effects on public environmental behaviors. The distinction is unsurprising considering two facts: religious believers in China have the sociodemographic characteristics of less educated, more rural residents, and fewer CPC members; and the development of environmentalism in China's public sphere is still at a very early stage. The interpretation based on those evidences would lead to two conclusions. First, the personal characteristics of religious believers have constrained their environmental practices, though major religions themselves support pro-environmental traditions and values. Second, religions could undertake the role of an environmentalist guide, drawing on their faith to organize believers and influence irreligious communities. In addition, aside from traditional Chinese religions, other affiliations such as Christianity and Catholicism are also inspired to vigorously engage in public pro-environmental actions, which somewhat differs with divergent results from prior research in Western academia.
The findings from our investigation are quite encouraging and promising. The complementarity of informal religious cultures and formal governmental enforcement appears to have become a new mechanism to enhance pro-environmental behaviors in China. As criticized by scholars and the general public, China's environment deterioration over the past decades may be related to the lack of faith. Meanwhile, formal institutions such as laws and regulations have failed to achieve the desired outcomes. The ongoing pursuit of ecological civilization requires a fundamental civilizational change and deep-rooted ethics is crucial. Fortunately, religions are building the bridge between the environmental atmosphere on the macro-dimension and the environmental behaviors of the individual on the micro-dimension. Therefore, the revealed close religion-politics interaction on environmental issues could provide certain policy choices in the process of ecological civilization construction in China. An essential policy recommendation is to protect and foster positive religious activities that contain traditional pro-environmental beliefs. Meanwhile, it is necessary to offer public assistance to those religious believers of lower social and economic status to stimulate their spontaneous environmental behaviors.
